The Center for Retirement Research at Boston College, part of a consortium that includes a parallel center at the University of Michigan, was established in 1998 through a 5-year grant from the Social Security Administration. The goals of the Center are to promote research on retirement issues, to transmit new findings to the policy community and the public, to help train new scholars, and to broaden access to valuable data sources. Through these initiatives, the Center hopes to forge a strong link between the academic and policy communities around an issue of critical importance to the nation's future.
Introduction
In examining a number of important research questions related to the reform of the Social Security program, it is helpful to understand patterns of participation in the Disability Insurance (DI) program. DI beneficiaries comprise a large fraction, approximately 15 percent, of the pool of workers who receive Social Security benefits (Social Security Administration, 2001: Table  5 .A16). They are a particularly vulnerable group in later life, with poverty rates more than twice as high as those for recipients of retirement or survivor benefits from Social Security (Thompson and Smith, 2002: Table A9-13c) . Those who receive DI also have very different mortality experiences than those who do not (Zayatz, 1999) , so careful modeling of the overlap between mortality and disability is essential when trying to determine the lifetime distributional consequences of Social Security reform. In addition, the larger disabled population, consisting of those who report work limitations but do not necessarily receive DI benefits, is also at higher risk of poverty and death than those who do not report work limitations. 1 This research note explores these important intersections by presenting estimates from multivariate analyses of self-reported disability status, observed mortality, and reports of DI participation from administrative data. In our analyses, we use data from the 1990 through 1993 panels of the Survey of Income and Program Participation (SIPP) matched to the Social Security Administration's Summary Earnings Records (SER), Master Beneficiary Records (MBR), and Death Master File (from the Social Security number identification file, or Numident). Using administrative data allows us to improve upon several previous studies, as research consistently demonstrates that self-reports of earnings and disability benefit receipt are unreliable. Individuals often round up or down when reporting their earnings, particularly if they are asked about the distant past, and they frequently misreport social insurance and social assistance benefit types because they misunderstand the reasons that they receive benefits (see, for example, Huynh, Rupp, and Sears, 2002) .
Background

Disability and Mortality Connections
In a recent paper, Rupp and Davies (2002) use data from the 1984 SIPP matched to administrative records to examine factors associated with death and with disability program dynamics, and to assess the importance of Social Security disability programs (DI and Supplemental Security Income, or SSI) from a life-course perspective. They pay particular attention to the roles of self-reported health and functional limitations, thus addressing the literature on the objectivity/endogeneity of self-reported health status. Our analyses explore similar issues, but with the more limited goal of estimating parameters for use in simulation models.
2 This entails specifying probabilities of work limitations transitions, DI take-up, and 1 For convenience, we use the terms "work limited" and "disabled" interchangeably throughout this report, but recognize the many complexities associated with defining disability (see, for example, Nagi, 1969 or Burkhauser, Houtenville, and Wittenburg, forthcoming) . 2 The specific simulation model for which we are developing these estimates is the Urban Institute's Dynamic Simulation of Income Model (DYNASIM). DYNASIM was first developed in the 1970s, and has recently been updated. The current model is based on a self-weighting sample of over 100,000 persons from the 1990 to 1993 panels of SIPP. Over the years, the model has been used for a wide variety of applications associated with Social 3
Disability Insurance
Our second goal is to project DI onset given work limitations status. Burtless (1999) has conducted similar analyses of DI participation using the SER matched to the SIPP. His probit models, which he estimates separately by sex, control for age (5-year groupings), self-reported disability status, race/ethnicity (dummies for Hispanic whites and blacks), education (indicators for whether one has less than a high school education, 1 to 3 years of college, a college degree, or more than 5 years of college), and finally 10-year average earnings as a percent of economy wide average earnings (coded categorically with different breaks for men and women). 4 For both men and women, he finds strong effects of self-reported disability, age (with onset probabilities increasing with age), education (with onset probabilities declining with additional schooling), and race (with blacks having higher onset probabilities than whites). The effects of earnings differ somewhat for men and women. Only occupying the lowest earnings category has significant effects for women, decreasing the likelihood they will enter DI. For men, a more complex pattern is evident, with probabilities of onset lowest for very low earners, highest for the reference group of modest earners, and declining with income thereafter.
The principle innovations of the DI entry models that we present in this note over the Burtless models are the integration of nativity and marital status. We try to screen for DI eligibility using a PIA calculator that takes into account both the DI quantity and recency of work tests. 5 Burtless does not exclude individuals who are ineligible for DI from his sample.
Benitez- Silva et al. (1999) conducted another informative DI study. Their model replicates the DI application process in great detail. They first model the initial application and then the decision to appeal and the result for applications originally rejected. This is an important way of considering the structure of DI entry, as a large fraction of DI awards are made on appeal. These analysts use HRS data, so the population that they analyze is restricted to older persons (ages 51 and older) with disabilities. Benitez-Silva et al. find a strong association between self-reported work limitations and the results of both initial applications and appeals to SSA. Other significant covariates in their application models include health status indicators, age of application, and gender (with males more likely to apply for DI than females). Instead of excluding ineligibles from their model, they include an indicator of ineligibility for SSI/DI in their application equation. This indicator has the expected negative effect, and the coefficient is statistically significant. There are fewer significant predictors in the Benitez-Silva et al. appeals equations, although the self-report of work limitations is important.
4 Kreider and Riphan (2000) also differentiate between DI application and award, and DI appeal and award using HRS data. As Burtless does, they model the process of entering DI separately for men and women. Their model is quite sophisticated, taking into account policy variables like local leniency and acceptance probability that we could not incorporate into our models because DYNASIM does not forecast them.
As we already noted, Rupp and Davies (2002) are also concerned with this problem. Using the 1984 SIPP, they find that baseline characteristics, including self-reports of work limitations and health status, affect disability program participation (for both DI and SSI) over the next 14 years. Like several other researchers, they thus reject the hypothesis that selfreported health status is endogenous. They also find that race, sex, and the square of age affect mortality, and that education, earnings, and marital status significantly affect disability program participation.
Mortality
A third goal for this project is to explore the possibility of developing a parsimonious mortality function that captures important differences between the mortality experiences of persons with and without work limitations, while simultaneously taking into account socioeconomic differentials. We assess the feasibility of using matched SIPP data for this purpose. This is an important objective because analysts have criticized models designed for examining distributional consequences of Social Security reform for inadequate attention to the relationships between disability and mortality (see, for example, Hayward's comments in Cohen et. al, 1999) and lifetime income and mortality (see, for example, Rust's suggestions for the MINT model, 1999).
Since Kitagawa and Hauser (1973) 's seminal work on mortality differentials, a number of researchers have tried to pinpoint the effects of indicators of status, such as income, occupation, and education on mortality. Some recent work, including research by Hurd, McFadden, and Merrill (1999) that relies on AHEAD data, suggests that socioeconomic differentials may decline with age. Other researchers (McCoy, Iams, and Armstrong 1994; Manton, Stallard, and Corder 1997) present evidence that the differential may persist into later life. Many analysts have emphasized the importance of socioeconomic differentials for understanding Social Security redistribution, both under current law and proposed reforms (see, for example, Aaron, 1977, and Garrett, 1995) .
Less common is work on program participation and mortality. A recent study by Zayatz (1999) is surely the most comprehensive examination of the connection between DI receipt and mortality. This work draws from aggregate data on a large number of deaths (a 100 percent sample from the Social Security Administration MBR file, representing millions of life-years of exposure). Zayatz uses these data to construct life tables that incorporate not just age of disability onset and sex, but also the duration of disability. He finds that DI beneficiaries face much higher mortality risks than the general population. The analysis also reveals very high death probabilities in the initial years after disability onset, followed by much lower probabilities in later years.
Most analysts who wish to forecast deaths at the micro level do not have access to such rich data as the 100 percent MBR sample. The most accessible mortality data sources often include too few deaths among the disabled population to accurately project the effect of work limitation or DI receipt on mortality probabilities. Appendix Table 1 compares three data sources that analysts could use to estimate microanalytic mortality equations that would incorporate disability differentials: the National Longitudinal Mortality Study (NLMS), the Panel Study of Income Dynamics (PSID), and the SIPP, which we use here. Panis and Lillard (1999) use the PSID to conduct one recent study of mortality risk that incorporates socioeconomic differentials, but not disability or DI beneficiary status. They find strong mortality effects for education and what they call permanent income. This study also introduces the interesting technique of calibrating mortality equation parameters to aggregate data (in this case, from Vital Statistics), using comparable regressions from aggregate and micro sources. Favreault (2000) has estimated mortality probabilities using the NLMS. As Appendix Table 1 reveals, the NLMS compares favorably to SIPP and PSID in terms of the number of deaths one can observe. However, the NLMS is dated relative to SIPP, having been fielded over twenty years ago. Further, it is not possible in NLMS to determine interview dates with precision, and thus to estimate time trends, a critical feature for mortality models, given the consistent increase in longevity in recent decades. The NLMS disability indicator and its income measures are more crude than the SIPP indicators, and DI receipt status is not available as a predictor in NLMS. For these reasons, SIPP may have the potential to produce richer estimates for microsimulation than NLMS, despite its smaller sample sizes.
As mentioned earlier, Rupp and Davies (2002) use the 1984 SIPP to model mortality over the 14 years after one's initial interview. They find that the self-reported number of work limitations is an important predictor of death, as are age-squared, self-reported health status, program participation experience, race, and sex.
Models
As the discussion suggests, we examine several distinct dependent variables. First, we consider self-reported disability status. Second, we look at DI take-up given eligibility (in terms of insured status). Third, we consider mortality, specifically whether an individual dies within a 12-or 24-month period following a SIPP interview. Finally, we examine the cross of disability status and DI receipt, generating the following four-category dependent variable:
1. report a work limitation and collect DI; 2. do not report a work limitation but collect DI; 3. report a work limitation but do not collect DI; and finally 4. neither report a work limitation nor collect DI.
These analyses are informative because across many different data sources, large fractions of individuals who report DI benefits do not report having any work limitations. The models try to ascertain the factors associated with these seemingly inconsistent reports.
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For the three bina ry dependent variables (work limitations, DI entry, and death), we employ discrete-time hazard models. We model the conditional probability of entering, exiting, or remaining in a state at time t, employing characteristics at t-1 as predictors, such that:
where a is the intercept term, X is a set of explanatory variables, and ß is their associated coefficients. In the case of work limitations, we model both entries (reporting a work limitation at time t given that one did not have a work limitation at t-1) and exits (reporting no work limitation at time t given that one did have a work limitation at t-1). For DI, we model only entries, as DI exits for reasons other than death or administrative conversion to retirement benefits are too rare in the data to permit reliable estimation. Because death is an absorbing state, we model only entries into it (or, put another way, we model exits from being alive).
For the cross-classification of work limitations and DI, we employ a multinomial logit specification. Because many of the transition cells have very few observations, we use a crosssectional (or static) rather than a longitudinal (or dynamic) model. That is, we consider correlates of occupying one of the four states, rather than factors associated with making a transition from one into another. As a result, in this case we use contemporaneous variables (rather than lagged variables) as predictors. The form of the multinomial logit is as follows:
where X again signifies a set of explanatory variables, this time including an intercept, and ß their associated coefficients.
Our ultimate goal in specifying these models is to integrate the best possible predictions of disability and mortality into a dynamic microsimulation model. As a result, not all predictors of theoretical interest are available to us. In particular, the range of contextual variables upon which we can draw is quite limited. For this reason, our models focus on socio-economic differentials in the probability of becoming disabled, entering DI, or dying.
We use many of the same explanatory variables that previous authors have used, including standard demographic and economic variables (age, education, lifetime earnings, race/ethnicity). For example, we use the same breaks for coding earnings as Burtless (1999) employs, though we define longitudinal earnings differently. Additionally, we incorporate indicators for marital status and nativity, found in prior work to be important correlates of disability and mortality experience.
Data
To estimate parameters in the models, we use data from the 1990 through 1993 SIPP waves matched to Social Security Administration earnings, benefit receipt, and mortality records. The exact subset of the SIPP data that we use varies by analysis. For example, in estimating the work limitations transitions, we need to observe whether a person is limited at two points spaced exactly twelve months apart. We thus chose the 1990, 1992, and 1993 waves of the SIPP for this analysis because of the presence of appropriate questions on work limitations in at least two topical modules.
We have more flexibility in the numbers of SIPP panels that we can use when modeling participation in the Social Security Disability Insurance program, because the linked administrative records provide monthly reports of benefit participation. We therefore use data from all four panels (1990 through 1993) when examining DI entry.
The mortality models that we present here are quite simple, and likewise require fewer restrictions than the models of work limits. The Numident data (matched to the SIPP) that we use include reports of deaths through 1999. This allows us to look up to ten years out for some SIPP interviewees. We only look one and two years out, however, because the microsimulation models in which they would be imbedded typically age their populations in single-year increments. We contrast these SIPP models with others we estimate using the National Longitudinal Mortality Study.
Estimates
Work Limitations
The coefficient estimates for entries and exits from work limitations from SIPP are consistent with patterns from the literature. Table 1 presents the logistic coefficients from our detailed work limitations models. We present standard errors in parentheses, and denote statistically significant coefficients with asterisks. (Appendix Table 2 shows coefficients from a more parsimonious version of the model, which replicates the old DYNASIM model.) One can interpret these coefficients as the effects of a one-unit change in the variable on the log-odds of either becoming work limited (in the entry model) or becoming no longer limited (in the exit model).
Coefficients in the models for entry into work limitations (tha t is, reporting a work limitation this year given that one did not report a work limitation last year) are fairly similar for men and women (the first two columns of the coefficients). For both sexes, the chances of acquiring a work limitation tend to increase with age (though in a non-linear fashion) and decline with education. Race/ethnicity and nativity indicators do not have significant effects on entry into having a work limitation, all else equal, for either men or women. Marital status appears to be an important predictor of work limitations entry, with never married and divorced or separated adults more likely to enter disability than those who are married.
6 Among women, widows are also more likely to enter work limitations than their married counterparts.
The pattern in association between work limitations and earnings is important, generally showing a decline in the chances of becoming work limited with an increase in recent earnings (defined as the average of earnings divided by the average wage in the three years preceding the interview), though there is evidence of non-linearities. 7 For both men and women, coefficients on the earnings variable are positive before the reference group (of between 0.3 and 0.7 times the average wage) and negative after it, but not all coefficients are statistically significant.
8
The model for exit from work limitations (that is, reporting no work limitation this year even though one reported a work limitation last year), reveals, as one would expect, basically the opposite patterns as the entry models. In this case, we pool observations for both men and women, and include an indicator for whether one is a male in the equation. This indicator has a negative (but not statistically significant) coefficient, suggesting that men may be less likely than women to recover from work limitations, but that we cannot say with confidence that this effect differs from zero. The chance of exiting from having a work limitation declines with age (with the exception of the reference group). It increases with education and recent earnings (again, defined based on the past three years, and using the same reference category).
9 Never married adults are less likely than married adults to recover once they have reported a work limitation, though being divorced or separated does not appear to significantly affect disability exit. Being widowed may actually increase probability of reporting exit from work limitations. Native-born adults are less likely to exit disability than immigrants, all else equal. Table 2 presents estimates from the SIPP models of DI entry. In this case, the dependent variable is the probability of entry into DI given that one was not receiving DI last year, conditioned on eligibility. We present separate models for men and women, and also a pooled version with an indicator for being male. As in the previous table, we present the standard errors in parentheses and use asterisks to denote statistically significant effects. In all three models, DI entry is significantly associated with age, with older persons more likely to enter than younger ones, though this plateaus with the reference group (persons ages 61 to 67). This reduction for the oldest group may be due to the availability of retired worker benefits at age 62 (leading some people to classify themselves as not working because of retirement rather than disability). For men, significant increases in entry probabilities begin at ages 46 to 50, while for women they begin earlier. Having reported a work limitation last year, not surprisingly, has a very large effect on the probability of entering DI in all three equations. (Recall that there is a 5-month waiting period for DI entitlement, so lags between disability/work limitation onset and DI receipt should not be unusual.) The only coefficients that rival work limitations in size are those for impending mortality, which are also strongly, positively associated with DI take-up for all three groups, and, among men, the coefficient for not having any earnings in the last three years, which is strongly negatively associated with entry.
DI Entry and Receipt
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Having less than a high school education is positively associated with claiming DI benefits. Race, specifically being non-Hispanic black, has significant effects on DI claiming among men but not among women. Once again, marital status appears to have some important effects, with being never married significantly, positively associated with DI take-up in both the pooled model and the model for women, and being widowed significantly, positively associated with DI take-up in both the pooled model and the model for men.
Recent average earnings (defined over the three-year interval preceding the interview) have somewhat surprising effects in these models. As already noted, not having any earnings has very large, negative, statistically significant effects on DI take-up for men, and more modest, but still relatively large, negative, and statistically significant effects, for women. The earnings pattern otherwise suggests an inverted U-shaped non-linearity. That is, the probability of taking up DI increases until the group just before the reference group (those with modest average earnings of between 15 and 30 percent of the average wage), and then decreases steadily again at higher levels of earnings. This resembles the Burtless findings, and we would expect some differences because of the differing treatments of eligibility. We do not find effects of homeownership or of the number of years worked in covered employment net of these controls for earnings and other factors in any of the models.
Mortality
Tables 3 and 4 provide the logistic coefficients from the mortality models, again with standard errors in parentheses and asterisks denoting the statistically significant effects. As in the models for entry into having a work limitation and into DI, we stratify the sample by gender. We examine two different versions of the dependent variable: one in which a respondent dies within a year of the SIPP interview (Table 3) , and a second in which the respondent dies within two years (Table 4) . 11 We limit the sample to persons between the ages of 16 and 67 at baseline. Source: Urban Institute estimates from the 1990 through 1993 SIPP matched to Numident and NLMS further after the baseline does introduce possible biases, including, for example, emigration bias (e.g., immigrants who return to their home country to die, and who thus whose deaths do not appear in vital registration data in the United States). Also, coefficients on characteristics which are likely to change, for example marital status or work limitations, become less meaningful given the complex lag structure. To verify the validity of these models, we contrast the SIPP coefficients with coefficients from analogous models that we estimate using the NLMS.
As expected, age is a primary determinant of one's probability of dying in the coming year (or two) in both SIPP and NLMS. (We code age categorically for illustrative purposes, with alternative specifications, like age and age squared, available upon request.) The results further reveal a very strong effect of work limitations on mortality regardless of sex, data set, or the time interval over which mortality probabilities are estimated. This is consistent with the findings in Davies and . The estimates also reveal a substantial effect of having less than a high school education on mortality risk in nearly all specifications. In the SIPP models, we can exploit variation in year of interview to estimate a time trend, and we find a significant decline in the probability of dying for each year into the future.
Race and nativity are significantly associated with mortality risk for men in the two-year SIPP mortality probabilities and in all the NLMS probabilities (for both men and women and one-and two-year versions). Namely, blacks have higher death probabilities than persons of other races, and persons born in the U.S. have higher probabilities than those born abroad. The literature documents the former relationship well, and the latter relationship is likely due to the selectivity of immigrants. Hispanicity has significant effects in one NLMS model, reducing women's probability of death.
12 Perhaps there are no significant race or nativity effects for women in SIPP and for men in the one-year estimates in SIPP because there are substantially fewer cases of death (compared to the NLMS or the two-year male SIPP file).
We included recent individual earnings measures in several of the preliminary models from SIPP (not shown), but did not find significant effects. In NLMS, in contrast, we did find significant relationships between death and family earnings, defined both using thresholds and using quintiles. This finding is interesting, given that NLMS measures income much less well than SIPP (especially when the latter survey is matched to the administrative earnings and benefit records), and suggests that future work in this area should focus on family rather than individual income or earnings.
Examining the NLMS and SIPP coefficients side-by-side (in Tables 3 and 4 ) allows us to compare the relative merits of the two data sources for developing mortality models for persons in these age ranges (16 to 67). (Note that because the NLMS equations include a number of controls for missing data and do not incorporate a time trend, the SIPP and NLMS equations are not strictly comparable.) There is a striking qualitative similarity between the SIPP and NLMS equations that is reassuring. The signs of the coefficients are almost always consistent. Although the absolute magnitudes of coefficients sometimes differ (in part because of the time trend and intercept/slope differences), the relative magnitudes are similar. Table 5 displays results from the analyses of the intersection of work limitations and DI participation. For this model, we pool observations for men and women and include an indicator for sex. In all cases, one can interpret coefficients as the effects of a one-unit change in the variable on the log-odds of occupying the category in question, being on DI and work limited, being on DI and not work limited, or being work limited but not on DI, compared to the base case of neither reporting a work limitation nor collecting DI benefits.
Joint Work Limitations and DI Receipt
Consistent with the work limitations and DI entry models just reported, these analyses show clearly the importance of age, marital status, and socioeconomic standing in determining one's probability of being disabled, whether this is defined as self-reporting a work limitation, receiving DI benefits, or both. Impending death has a large effect on the probability of being in a disability category, again suggesting that neither defining oneself as having a disability nor having the government define oneself this way is strictly subjective or simply a rationalization for not working or obtaining benefits.
Specifically, having less than a high school education is positively associated with occupying each of the three disability categories, while having some college or being a college graduate or higher is negatively associated with it. Men are more likely then women to occupy one of the disability categories, all else equal. Once again, marital status appears to have important associations to disability, with never married, divorced or separated, and widowed people more likely to occupy one of the three disability categories compared to the reference group. As in the previous functions, the association does not necessarily imply a causal link. It could be documenting a selection effect (e.g., persons with work limitations are less likely to marry or stay married) rather than demonstrating a protective effect for marriage. Age tends to accelerate the probability of being disabled by one of these three definitions, with the exception of the reference category.
Race and ethnicity have little effect on occupying a disability category once we include all these controls, with the exception of being black (which is positively associated with occupying the anomalous DI-no work limitation category compared to the base category of being neither work limited nor on DI). Nativity is positively associated with occupying the DI and work limit and just work limit categories, but not with the intermediate category of DI and no reported work limit. Earnings have more linear effects on one's joint work limitations-DI category than they did in the DI entry models alone (which had contained the DI eligibility screen). In both categories in which a person is collecting DI (with or without reporting a work limitation), the probability of occupying the category decreases monotonically with recent average earnings (over the prior three years). In the category with no DI receipt, there is a monotonic decline if one excludes the category for no earnings over the past three years. The models also reveal that these age and socioeconomic differentials appear to relate to the severity of the disability. One might consider that the two categories that include DI beneficiaries reflect more serious conditions than the category that includes individuals selfreporting work limitations but not DI receipt, given the stringent requirements for qualifying for DI benefits. 13 The impending mortality indicator is much larger in the two DI categories, compared to the work limitations only category. Socio-economic differentials are larger and more important in the categories for the stricter government disability definitions. For example, being in the lowest earnings category is positively, significantly associated with occupying both DI categories, but does not have a significant relationship to self-reported work limits alone.
Conclusions and Recommendations
Consistent with prior research, we have found strong linkages between work limitations self-reports, entry onto DI program roles, and mortality experience. If microsimulation models are to accurately capture the distributional consequences of Social Security reform, they must retain these important relationships.
How microsimulation model developers can best do this remains an open question. Indeed, the models that we have presented may raise as many questions as they answer. One specific question that looms large is whether developers should endeavor to model disability, work limitations, and mortality independently, for example through the separate equations that we present in Tables 1 through 4 , or jointly, for example through a single system of equations similar to the one we present in Table 5. 14 Our joint model of work limitation and DI receipt suggests that at least two of these outcomes can be successfully integrated in a cross-sectional model. Unfortunately, though, the SIPP data cannot support this type of model in a longitudinal context, and a longitudinal specification is highly preferable in the dynamic microsimulation setting.
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In the recent update of the MINT model to MINT3, Burtless and Sahm (2002) contend with a similar problem by jointly modeling mortality, earnings, and Disability Insurance receipt using a splicing method. This method employs observed (i.e., historical) joint distributions of these trajectories for use as donors for projecting future trajectories among those whose experiences are censored. This approach has the advantage of being able to replicate patterns in rare occurrences and trajectories (for example, cases of recovery and re-entry to DI). A potential disadvantage to the method is that it can incorporate cohort effects only to the extent that compositional changes in the population (e.g., educational attainment and race/ethnicity) 13 The Social Security Act defines a person as disabled if he or she is unable to engage in substantial gainful activity due to a permanent mental or physical impairment that should last at least twelve continuous months and/or end in death. In January 2001, evidence of substantial gainful activity is average monthly earnings of 740 dollars/month for a nonblind beneficiary or 1240 dollars monthly for a blind beneficiary. 14 In theory, one could model all three outcomes simultaneously using a state space with four origins (the four states for our multinomial logit) and five destinations (the preceding four, plus death). This requires estimation of 20 transition probabilities or, assuming that exiting from DI does not occur for reasons other than death, 16 transition probabilities. 15 Integrating terms for unobserved heterogeneity is also desirable in many dynamic microsimulation contexts. Unfortunately, data limitations prevented such a specification for these models. generate these differences. This should be less of a problem the shorter one's projection time horizon.
Assuming that a series of independent equations is the most appropriate approach for a model with a long time horizon (like DYNASIM), we close by evaluating the specific models that we have estimated. The work limitations models from SIPP are the most clearly appropriate for integration into a dynamic microsimulation model as they stand. They are longitudinal, rely on sufficient numbers of observations, and show patterns consistent with the prior literature. The models of DI take-up are also suited fairly well to being integrated into a larger model, though the absence of an exit equation is a limitation.
While the mortality models that we present are consistent across data sources (NLMS and SIPP) and consistent with prior literature, they do not compare favorably with the durationspecific life tables in Zayatz (1999) in terms of their capability of capturing the impacts of DI. Thus even though the SIPP models show promise, we recommend continuing to rely on adaptations of the Zayatz lifetables for modeling the mortality of the disabled in DYNASIM. Updating the SIPP models to include data from the 1996 (and even 1984) SIPP, however, would substantially boost both the number of observations and our ability to reliably estimate a time trend. Although NLMS tracks mortality for nine years after initial (CPS) survey, it captures the independent variables, including family income and disability, which it only crudely represents, at just one point in time (the time of survey); there may be less measurement error in identifying whether a death has occurred than in panel data, since statistical matches to administrative data are attempted; emigration could be a problem, particularly for Hispanics and the foreign born (one cannot distinguish emigration from remaining alive); difficult to accurately integrate period effects in a model based on these data because of confidentiality restrictions (users cannot distinguish 79 to 81 interviews); can only use cross-sectional income rather than permanent income; age is topcoded at 98 (may affect coefficient estimates for the highest age ranges); using a single year, data are somewhat dated (though calibration using Vital Statistics regression can help with this). 
Appendix
1969-1993
Better at measuring time-varying independent variables (like earnings and/or permanent income), and capturing a time trend than NLMS (and, to a lesser extent, SIPP); has a limited capacity for DI interaction; some deaths may be mislabeled as attrition; sample is less representative than NLMS or SIPP, with particular trouble with immigrants. SIPP 2,775 deaths reported on SIPP (probably more with numident)
1990-1996
Less capacity to capture long-term time-trend than in PSID, but has the most recent time pattern of the three sources; with link to administrative records, may be the only way to capture DI receipt and permanent income accurately; Numident link should lead to better classification of attrition and death than other surveys allow, but some matches are poor (e.g., multiple death dates are present or death occurs before survey in Numident); age is topcoded at 85, but using administrative records can uncap this .
Notes: Event counts are not restricted by age. 
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